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50 kW
80 W

50 kW

300

50 kW

1
BCS Battery charging at BCS
ith Solar Cell Community Hall/Library
with Solar Ce
o | I
Wind Turbine Battery | | Battery | | Battery Solar Cell
or
Carry battery to BCS Wind Turbine
for charging every 4-5
days 20W
light
Home 1 [ Battery —
ligh
Battery — 8W Home 2 Home 3 ight
light = Battery 0w
light

Source: JICA Study Team
2
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(Ability to

Pay: ATP)
Part 8-2 Solar and Wind Power, Volume 8 Supporting
Report
No. Region DHP MEPE and VEC
Extension of . - .
Distribution Lines Small & mini- Vl"? £e H}/dro Solar BCS Wind BCS B10ma§s £as
from hydro (Micro/Pico) engine
50-10,000 kW <50 kW 0.1-3 kW 0.5-3 kW 10-50 kW
1 Mountain Regions v ith rice huck
or sawdust
2 Delt? an4d Paddy - on irrigation where wind .
Cultivating Regions . with rice husk
channel prevails
3 Coastal Regions with rice husk
or sawdust
4 Remote and hardly _
accessible areas with rice husk
5 Urban Areas : ) ) ) )
including Suburbs

Legend:lZl This pattern means out of scope of the current study.
to Shows level of potential for implementation.

Biogas may be useful for lighting and cooking in those households in the border areas which are
scattered in wide areas and, therefore, favor such individual system as for own home use rather than
the distribution line-connected RE system.

Source: JICA Study Team

3
1.2
SOW
(230V)
230 V overhead lines

Power
Station

Home Home Home Home

80 W 80 W 80 W 80 W

Source: JICA Study Team

400-720V

'2' Part 3
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230 V overhead lines

Power

Station 400-720 V
overhead Home Home Home Home
lines 80 W 80 W 80 W 80 W
Source: JICA Study Team
5
3
House House House House House House House
-hold 1 -hold 2 -hold 3 -hold 4 -hold 5 -hold 6 -hold 7
Village Electrification Committee (VEC)
Village Electrification Cooperative (VEC)
Institutional & Financial & ) )
. . Financial
technical supports technical
supports
supports
MEPE Experts/ Suppliers/ Bankers/
Township NGOs C xper: C urzp etrs Micro-
Office ooperatives ontractors Creditors

Source: JICA Study Team

Committee / Cooperative: VEC

Village Electrification

Appendix 1-1

Part 3
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MEPE

VEC
MEPE
MEPE RE
Section

NGO

VEC

Oo&M

Source: JICA Study Team




1 Village Scheme Preparatory

Group

e MEPE

J NGO

o VEC
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2.1
1)
1
1
Share or nos. .
S Fan/ Unit
h hold
Users per househo Lighting vV Heater | Demand Remarks
or village
Domestic
of total
Type A Hous.eho.ld 20% house- i i i 0 Charge bgttery at
with battery lighting holds commercial BCS
of total
Type B Household 60% house- | 20W x 2 40
holds
of total
Type C Household 20% house- | 20W x 3 |200W x 1 260
holds
T D Sh per 100 o)
ype D Shops/ I houwse | 40W x5 |200Wx 1] 200 VX 600
restaurants holds 1
Public
per 100
Primary School I house-  |40W x 15, 200w x 1] 22 WX | 1,000
holds 1
. per 100
Monastery/Community | house- |40W x 15 200 W x 1,000
Hall holds 2
per
.. i 2
Clinic IR 40w x s 00 WX 600
2
house-
house- per light. 20 W
. holds per .
Streetlights 4 street- 40Wx 1 40 lights may also
light be used.
Business
BCS on
Battery Charging ) i i i i i commercial basis
Station (BCS) may be operated
with own
Rice-mill, etc. - - - - - - - ditto -
Source: JICA Study Team
20-400 2

Part 3



2

Domestic Public
Consume Monaste-
r Primary ry/ .. Street-
Category Type A | Type B | Type C | Type D School Commun Clinic lights
i-ty Hall
Shareor | 20% 60% 20% 1 1 1 1 4
nos. per | of'total | of'total | of total | per 100 | per 100 | per 100 per house-
house- | house- | house- | house- | house- | house- | house- |village >|holds per
hold or | holds holds holds holds holds holds 100 street-
village house- | light
Unit ow 40W 260W | 600W | 1,000W | 1,000W | 600W 40W
Demand
Assumed number of consumers
Village Total
Size Number
Number of Conumers by Category
(house- of Con-
holds) sumers
400 80 240 80 4 4 4 1 100 433
350 70 210 70 3 3 3 1 87 377
300 60 180 60 3 3 3 1 75 325
250 50 150 50 2 2 2 1 62 269
200 40 120 40 2 2 2 1 50 217
150 30 90 30 1 1 1 1 37 161
100 20 60 20 1 1 1 1 25 109
50 10 30 10 0 0 0 0 12 52
20 4 12 4 0 0 0 0 5 21
Assumed demand
Village Total
(hf)ljse- Demand by Consumer Category in kW Der;l;nd
holds) kW
400 | 0.00 | 9.60 |20.80 | 2.40 | 4.00 | 4.00 | 0.60 | 4.00 |45.40
350 | 0.00 | 8.40 |18.20 | 1.80 | 3.00 | 3.00 | 0.60 | 3.48 | 38.48
300 | 0.00 | 7.20 |15.60 | 1.80 | 3.00 | 3.00 | 0.60 | 3.00 | 34.20
250 | 0.00 | 6.00 |13.00 | 1.20 | 2.00 | 2.00 | 0.60 | 2.48 |27.28
200 | 0.00 | 4.80 | 10.40 | 1.20 | 2.00 | 2.00 | 0.60 | 2.00 | 23.00
150 | 0.00 | 3.60 | 7.80 | 0.60 | 1.00 | 1.00 | 0.60 | 1.48 ] 16.08
100 | 0.00 | 240 | 520 | 0.60 [ 1.00 | 1.00 | 0.60 | 1.00 | 11.80
50 0.00 1.20 | 2.60 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.48 | 4.28
20 0.00 | 048 | 1.04 | 0.00 | 0.00 | 0.00 | 0.00 | 0.20 | 1.72
Source: JICA Study Team
)
2 (Py)
P. = Pgtwit+w;
= Pgx(1+0.2+0.1)
-
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2.2

(D

= 13P4

P kW
Py kW
Wy (10 Py 20 )
Wo! Py 10
3
3
Required
. . Total Demand| Generator Selected
Village Size _ Generator
Pd Output Pr = Capacit
1.3Pd apacity Py
households kw kw kW
400 45.40 59.02 60
350 38.48 50.02 55
300 34.20 44.46 45
250 27.28 35.46 40
200 23.00 29.90 30
150 16.08 20.90 25
100 11.80 15.34 20
50 4.28 5.56 10
20 1.72 2.24 4
Source: JCA Study Team
50 kw
- > 50 kW
= 015N+1
Py kw
N:
Q(m%9) H (m) e

| Discharge (n’/s)

I 1. .

Source: JICA Study Team

Part 3




@

P, = Pongnr/(1 +m)
= 0.57P,

P.: kW
P,: kW

ne: (90 )
nr: (70 )
m: (10 )

-9- Part 3



3

(Unit: m’/ s)

Village Selected | Required
Size Generator | Theoretical Required Discharge (m*/s) by Available Head (m)
N) Capacity | Potential
households kW kW 30 20 15 10 7 5 3
400 60,00 105,00 0,36 | 0,54 | 0,71 1,07 1,53 2,14 | 3,57
350 55,00 96,25 0,33 0,49 0,65 0,98 1,40 1,96 3,27
300 45,00 78,75 0,27 | 0,40 | 0,54 | 0,80 1,15 1,61 2,68
250 40,00 70,00 0,24 0,36 0,48 0,71 1,02 1,43 2,38
200 30,00 52,50 0,18 0,27 0,36 | 0,54 | 0,77 1,07 1,79
150 25,00 43,75 0,15 0,22 0,30 0,45 0,64 0,89 1,49
100 20,00 35,00 0,12 | 0,18 0,24 | 0,36 0,51 0,71 1,19
50 10,00 17,50 0,06 0,09 0,12 0,18 0,26 0,36 0,60
20 4,00 7,00 0,02 | 0,04 | 0,05 0,07 0,10 | 0,14 | 0,24
Source: JICA Study Team
4
6
200 10m
5 ( 200 10m)
No. Description Value Remarks
1. Village size (N) 200 households to be counted
2. Electricity demand (Py) 23 kW from Table 2
3. Selected generator capacity (P,) 30 kW from Table 3
4. Available head (H) 10 m to be surveyed
5. Required discharge (Q) 0.54 m’/s from Table 4
Source: JICA Study Team
1 4
4 Village Size
Selected Generator Capacity
-10- Pa‘rlt 3




D

5 6
5 7
T 1 @
g Water available for “oc
= || power generation 6
g T T ] o
S| [ | g
O Irrigation Supply [« o -§
i ?,-;“3 20
o2
| P Not tsef
?‘?? [ use for
= f*’ﬁf; power generation
Firm Powey Outplit e
L\ ;j,ﬁf— rridatign Supply|  E2] |
NS 22 P
AR -~ %
\ N Qe

Source: JICA Study Team

1)
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2)

60cm

Q=c"V'A
¢ : discharge coefficient

V : velocity (m/s)
A : flow area (m?)

Source: JICA Study Team

O »
O
O w

Section |
Section 11

Section 11

I Y Y

]
A 4

Source: JICA Study Team
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b)
¢)

d)

g)

)
A Lm
A
B
n>2
LILIIT
LILIII
A =
A] =
An =
Am =
A
v
Vi =
Vii
L:
ti:
Vi
Q =
Q:
V:
(o

AI +AII +AIII
3
W, (d,, +KK +d,,)

n

Wll (dlll +KK +dlln)

n

Wlll (dllll +K K +dllln)

n
B
L
ti
i m/s
A B m
A B
10
cVA
m’/s
m/s
c = 0.85
0.80
0.65

-13-
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3)

I

10

HQ Curve

N
o
L

I
o]
Ly

=
o
Ly

I
iN

=
N
Ly

o
™

Gauge Height (m)
P
o

o
o

o b
>
>

o
N

o
o

80 100 120 140 160 180

Discharge (m3/s)

200

Source: JICA Study Team

10

Q=Vos A

Vos: velocity at

depth from surface

(m/s)

A: flow area (nr)

60%

-14-

Source: JICA Study Team
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60 d 0.6d

( 9)
Q = Qi+t nn +Qn
W
Qi = — iV
n

where, Q: m/s

Q: i m/s

W: m

n: (n>2)

di i m

Vi i 60 m/'s

1
2
Transparent hose with water
1)
11
Source: JICA Study Team
1
2 (dh) I 2
L (dh)
dh = h, —hy
| = @
L
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h1:
h2:
I
L:
2)
1
2
2" x 1" X
i=1 n
(
3

h;

6 feet

-16-

Measurement of Head
Using Carpenter'sLevd

Source: JICA Study Team

Plastic Tube
filled with water

M easurement of Head
Using Pressure Gauge

Source: JICA Study Team
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(h)

(L)

()
(h)

Source: JCA Study Team

(h)

GS t measure
coordinates &
altitude

Distance Meter

Clinometer

Source: JICA Study Team

Portable
Compass

©)

-17-
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1:50,000

P

—

: .T. .I“ g _

i

._-.'.I.r | T : -_ :-. -_"‘-T"'\-:' =
Head Tank | [Powa cand ?h;"ﬂ_
%__tr_:_]-—-ﬂ-":j = e
%, "‘.\-:.E.l-.l" — -::E-ui!qr

et = |

¥
¥

5

£

Penstoc

Powerhouse| ~ -
. 'ﬁ we

Source: JCA Study Team
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|_Power Canal |

Head Tank

""l

. Y

Source: JCA Study Team
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Weir Intake Power Canal Head Tank Penstock Power house Tailrace

Trashragks
Trashracks Intak e Gate
Spill way
AR
i <
SandDr ain Gate /
Sand Drain Gate Anchor Black
-
Source: JICA Study Team — ] C
RS
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3.2

7
Q m?/s
Bec: m
Hec: 1/1,500 m
Aur! m
Des: m

Source: JICA Study Team

= 2H (6 =90°

Vv — - Rﬂ3 I]J2
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R:
I:
A: m>
S: m
B: m
H: m
/ /
Dps =0.52H' 7(F’/ H)3 7
Dps: ( )m
Q: m’/s
H: m
200 10m
6
No. Description Value Remarks
1. Q 0.27 m*/s
2. Bec 0.98 m
3. Hpc 0.49 m n=0.018, I =1/1,500 Bec
= 2Hpc
4. Aur 2.7 m’
5. Dps 0.51m
Source: Calculation by JICA Study Team
4
7 Village Size
Selected Generator Capacity
-22- Pa‘:t 3



(1 =1/1500, n= 0.018)

Village Selected | Required _
} Generator | Theoretical Availablle Head (m)
Size . .
Capacity | Potential
households kw kw 30 20 15 10 7 5 3

400 60.00 105.00 | QO (m%s)| 036 | 054 0.71 1.07 1.53 214 | 357
Bec(M) | 1.09 | 127 | 141 | 164 | 188 | 213 | 258
Hec (M) | 055 | 0.64 071 | 082 | 0.9 1.07 1.29
A (m?)| 180 | 270 355 | 535 | 765 | 10.70 | 17.85
Dps(m) [ 055 | 0.69 0.81 103 | 1.26 152 | 204

350 55.00 96.25 | Q(ms)| 033 | 0.49 065 | 098 | 140 19 | 3.27
Bpc (M) | 1.06 | 1.23 1.36 1.59 1.82 206 | 250
Hec (M| 053 | 0.62 068 | 080 | 091 1.03 1.25
A (m?)]| 165 | 4.00 300 | 200 | 1.40 1.00 | 0.60
Dps(m) | 053 | 0.66 0.78 | 0.99 121 1.47 1.97

300 45.00 7875 | Q(m¥s)| 027 | 0.40 054 | 080 | 115 161 | 2.68
Bc (M) | 098 | 1.14 1.27 148 | 1.69 191 | 232
Hoc (M) | 049 | 0.57 064 | 0.74 | 0.85 0.96 1.16
A(M)| 135 | 200 270 | 400 | 575 8.05 [ 13.40
Dps(m) | 048 | 0.61 0.72 | 091 1.11 1.35 1.80

250 40.00 7000 | Q(m’s)| 024 | 0.36 048 | 071 1.02 143 | 2.38
Bc (M | 094 | 1.10 1.22 141 1.61 1.83 | 2.20
Hoc (M) | 047 | 0.55 061 [ 071 | 081 0.92 1.10
A (m?)] 120 | 1.80 240 | 355 | 510 715 [ 11.90
Dps(Mm) | 0.46 0.58 0.68 0.86 1.06 1.28 1.71

200 30.00 5250 | Q(m¥s)| 018 | 027 | 036 | 054 | 077 | 1.07 | 179
Bpc (M) | 0.84 0.98 1.10 1.27 1.45 1.64 1.99
Hee (M) | 042 | 0.49 055 | 064 | 0.73 0.82 1.00
A(m?)] 090 | 135 | 180 | 270 | 385 | 535 | 895
De<(m) [ 041 | 051 060 | 0.76 | 0.93 1.13 1.52

150 25.00 4375 | o(m¥s)| 015 | 0.22 030 | 045 | 064 0.89 1.49
Bpc (M) | 079 | 0.91 1.02 1.19 1.36 153 1.86
Hec (M) | 040 | 0.46 051 [ 060 | 0.68 0.77 | 0.93
A-(m)| 075 | 110 | 150 | 225 | 320 | 445 | 745
Dpc(Mm) | 0.38 | 0.47 056 [ 0.70 | 0.86 1.05 1.40

100 20.00 3500 |Q(m¥s)| 012 | 0.8 024 | 036 | 051 0.71 1.19
Bpc (M) | 0.72 | 0.84 094 | 109 | 125 141 1.71
Hpc (M) | 036 | 0.42 047 | 055 | 0.63 071 | 0.86
A(m?)]| 060 | 0.90 1.20 180 | 255 355 [ 5.95
Dps(m) | 0.34 | 0.43 051 | 064 | 0.78 0.95 1.27

50 10.00 1750 | Q(m%¥s)| 0.06 | 0.09 012 | 018 | 0.26 0.36 | 0.60
Bpc (M) | 056 | 0.65 072 | 084 | 0.97 1.09 1.32
Hpc (M) | 028 | 0.33 036 | 042 | 049 055 | 0.66
A, (m?)| 030 | 045 060 | 090 | 1.30 1.80 | 3.00
Dps(m) | 0.25 | 0.32 038 | 048 | 058 071 | 0.95

20 4.00 7.00 Q(m’s)| 002 | 0.04 0.05 | 007 | 010 014 | 024
Boc (M | 038 | 0.48 052 [ 059 | 0.68 0.77 | 0.94
Hee (M) | 019 | 024 | 026 | 030 | 034 | 039 | 047
A, (m?)| 010 | 0.20 025 | 035 | 050 0.70 1.20
Dps(m) [ 0.17 0.22 0.25 0.32 0.39 0.48 0.64

Source: JCA Study Team
Hpc (M)

-23-
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No.
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Source:APT (Aung Pyi Tun Construction Ltd.)
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Spi | Ivvay

Trashracks &
Skimmer Wl

Intak & Gate

S

N

Sand Drain Gate

Source: JICA Study Team

3.4

1:1,000
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0.3m/s

30cm
__Q
12H"
L ,m
Q ,m’/s
H =0.10m

Source: JICA Study Team
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Source:APT

Siding of slope
by overflow

74

Source: JICA Study Team

-28- Part 3



Source: JICA Study Team

229.

R e
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° Q=02ms, i =1/1,000,
n=0020( )

o D=0.45m, V =0.56 m/s
° =08m( )x0.6m( )

o
Dosieieieie,

]\‘50m 80cm JlScrn

Source: JICA Study Team

B=0.8m
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No.
1.
30cm
2.
0.20 m/s
Q
5-10x Q V= a<0.20m/s
Q ,m’/s
B: , m
,m
L>3B
3.

31-
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3.6

No.

/ 3/
D, =0.52H""(P/H)*"

-33-
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Source: RDHG (Rural Development and Hydroelectric
Implementation Group)

Source: RDHG

Source: RDHG
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Source: RDHG

Source: RDHG
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3.7

No.

Part 3
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Source: APT

4
Part 3
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3.8

Source: RDHG

No.

Source: RDHG
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4.1

(1)

2)

3)

(4)

()
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(700 V )

4.2
4 20 400

m 30m 0.03m’/s 3.57m’/s

Hortzonmal Turbimne

— HP Pelivin

= HC Crossilow
Vertical Turbine

—_— VT Turgo

— ¥ PR Propeller
— VPPR Pico

FPropeller

=

HEALDD {m)

50 kW

ol IM‘
O kW 200kW 30 KW

L™ e I

I
.01 0.1 |
DISCHARGE {m3/s)

Source: SCO (Sudo Consulting Office)
12

(1

30m

2

Part 3
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)

AVR
R
T Generator
= |
l ] | Cabinet for

) ! outside

Fixed ' AR -

guide vane

Inflow

Source: JICA Study Team
13

14

(4)
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Ef"‘

: 200-300
M
\ Generator

r:' A Water surface
7
7 Turbine
“F ] E »
'/_C-'//’,; \ é,
_/’f/:":; ¢ 'Jf ‘2’
Runner | __

Source: JICA Study Team
15

(5)

16
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4.3

(1)

17

Supporting board-———. ]

D: Runner diameter
B: Runner width

bi: Partial width
B=bi+by+bs+by;=4b
b1 = bz = b3 = b4
bi< D/2
Source: JICA Study Team
17
b
N
B ds
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Village size Generator Turbine Dimension by Avalilable Head (m)
output

Households| kW 30 20 15 10 7 5 3
D (mm@ ) 300 300 450 700 700 1000 1000

400 60 N (min™) 750 610 350 185 154 90 70
B (m) 0.35 0.66 0.66 0.78 1.33 1.56 3.40

d, (mme) 70 70 85 125 130 160 170

D (mm@ ) 300 300 450 450 700 1000 1000

350 55 N (min™) 750 610 350 290 154 90 70
B (m) 0.330 0.600 0.600 1.100 1.230 1.400 3.100

d, (mmo) 60 65 65 100 120 130 155

D (mm@ ) 300 300 450 450 700 700 1000

300 45 N (min™) 750 610 350 290 154 130 70
B (m) 0.270 0.500 1.000 0.930 1.000 1.700 2.540

d, (mme) 60 65 65 100 120 130 155

D (mm@ ) 300 300 300 450 700 700 1000

250 40 N (min™) 750 610 350 290 154 130 70
B (m) 0.230 0.430 0.660 0.820 0.900 1.500 2.260

ds (mmo) 60 60 65 95 115 125 150

D (mm@ ) 300 300 300 450 450 700 1000

200 30 N (min™) 750 610 530 290 154 130 70
B (m) 0.17 0.33 0.50 0.61 1.00 1.10 1.70

d, (mme) 50 55 60 85 85 110 140

D (mm@ ) 200 300 300 450 450 700 700

150 25 N (min™) 1120 610 530 290 240 200 100
B (m) 0.22 0.20 0.41 0.50 0.87 0.90 2.00

ds (mmo) 45 50 55 80 80 100 120

D (mm@ ) 200 300 300 300 450 450 700

100 20 N (min™) 120 610 530 430 240 200 100
B (m) 0.18 0.16 0.33 0.62 0.70 1.16 1.6

d, (mme) 40 50 55 60 74 85 105

D (mm@ ) 200 200 300 300 300 450 450

50 10 N (min™) 1120 920 530 430 360 200 160
B (m) 0.10 0.16 0.16 0.33 0.50 0.60 1.20

d, (mme) 30 40 40 45 45 65 75

D (mm@ ) 200 200 200 300 300 300 450

20 4 N (min™) 1120 920 790 430 360 300 160
B (m) 0.05 0.07 0.10 0.10 0.18 0.30 0.52

d, (mme) 25 30 30 35 35 45 55

Source: JICA Study Team
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2

9

Note: Not applicable for N<26

Nos. of Length of pitch
blade N
30 0.1045D
29 0.1081D
28 0.1120D
27 0.1161D
26 0.1205D
Source: SCO
18
D
10
Runner Diameter mmq@ 200 300 450 700 1000
Thickness of Blade mm 3.2 4.5-6 6 9 12
Source: SCO

3)
1))

45-
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Radius of runner D/2 =R
Dimension of each part indicates

a multiple of R

1.75

0.75

. 2.0
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Source: JICA Study Team
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Village [Power
size output
400 60
350 55
300 25 Clossflow
250 40 Turbine
200 30
150 25
100 20 Up-hanged
50 10 type
20 4 | |

Source: JICA Study Team

-48- Part 3



1)

UCP type UKP type
Type Shaft Type Main dimension Name off
diameter b S, S g W i Bi n L [ataching bolt
UCP305 25 UKP305 20 45 175 | 132 45 17 20 16 85 55 38 15 35 M14
UCP306 30 UKP306 25 50 180 | 140 | 50 17 20 17 95 53 | 43 17 38 M14
UCP307 35 UKP307 30 56 210 | 160 | 56 17 25 19 | 107 | 65 | 48 19 43 M14
UCP308 40 UKP308 35 60 220 | 170 60 17 27 19 118 65 52 19 46 M14
UCP309 45 UKP309 40 67 245 | 190 | 67 20 30 21 | 12| 75 57 2 50 M16
UCP310 50 UKP310 45 75 275 | 212 | 75 20 35 24 | 148 | 83 61 2 55 M16
UCP311 55 UKP311 50 80 310 | 236 80 20 38 27 158 0 66 25 59 M16
UCP312 60 UKP312 55 85 330 | 250 | 85 25 38 29 | 167 | 103 | 71 26 62 M20
UCP313 65 UKP313 60 90 340 | 260 | 90 25 38 32 | 176 | 110 | 75 30 65 M20
UCP314 70 - - 95 360 | 280 | 90 27 40 35 | 186 | 110 | 78 33 - M22
UCP315 75 UKP315 65 100 | 380 | 290 | 100 27 40 35 | 198 | 107 | 82 32 73 M22
UCP316 80 UKP316 70 103 | 400 | 300 | 110 27 40 35 | 209 | 120 | 86 34 78 M22
UCP317 85 UKP317 I&) 112 | 420 | 320 | 110 33 45 40 | 220 | 120 | 96 40 82 m27
UCP318 0 UKP318 80 118 | 320 | 330 | 110 33 45 40 | 234 | 120 | 96 40 86 M27
UCP319 95 UKP319 85 125 470 | 360 | 120 36 50 46 248 | 125 | 103 41 0 M30
UCP320 100 UKP320 140 | 490 | 380 | 120 36 50 46 | 273 | 140 | 108 | 42 97 M30
UCP321 105 - - 140 | 490 | 380 | 120 36 50 46 | 278 | 140 | 112 | 44 - M30
UCP322 110 UKP322 100 150 520 | 400 | 140 40 55 50 2% | 150 | 117 46 105 M33
UCP324 120 UKP324 110 160 | 570 | 450 | 140 | 40 55 50 | 316 | 160 | 126 51 112 M33
UCP326 130 UKP326 115 180 | 600 | 480 | 140 | 40 55 50 | 355 | 195 | 135 54 121 M33
UCP328 140 UKP328 125 200 | 620 | 500 | 140 | 40 55 60 | 393 | 185 | 145 59 131 M33
Grease nipple is 1/4-28UNF for diameter number of bearing lower than 08 and PT 1/8 for higher than 09.
2)
25
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Dunensiun 1 avieu o-type Oil Seal

L

a¥P

N

Dimensioh 1 avietor G-type Vil Seal

Inner Inner
diameter Outer diameter Outer
(called) diameter Width (called) diameter Width
d D B d D B
20 32 15 25 4
35 30 7
35 28 4
22 38 8 16 30 7
24 38 8 17 30 >
40 32 8
25 38 8 18 30 >
40 35 8
40 32 5
28 15 8 20 35 2
30 42 8 22 35 >
45 38 8
32 52 11 24 38 5
35 55 11 40 8
38 58 11 25 38 5
10 62 11 40 8
42 65 12 23 40 5
45 68 12 45 8
48 70 12 30 42 5
50 72 12 45 8
55 78 12 3 45 5
56 78 12 52 11
60 82 12 35 48 5
63 85 12 55 11
65 90 13 38 50 5
70 95 13 58 11
75 100 13 40 52 5
80 105 13 62 11
85 110 13 4 55 6
90 115 13 65 12
95 120 13 45 60 6
100 125 13 68 12
105 135 14 48 62 6
110 140 14 70 12
112 140 14 50 65 6
120 150 14 72 12
125 155 14 55 70 6
130 160 14 78 12
140 170 14 56 70 6
78 12
60 75 6
82 12
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RH No
if] 7 Vl

AVR 50 kW
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Rotator

Source: JICA Study Team
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Load current A
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Source: JICA Study Team
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260 5450
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Electric Current A
Source: JICA Study Team
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2.5kW

230 V 50 Hz

E=230V i=35A

3.5

=————=0.00004986(F) =~ 50 uF
27 x50%x230

25 W
1.8 r

1.7
1.6 /
1.5

/

1.4
1.3
1200 1300 1400 1500 1600

Revolution speed (min-1)
Source: JICA Study Team

Residual voltage (V)

33

20
4.5

1,500min™"
70min’! 1120min’!

(1)
30 kW
98%

(2)
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(D, and Ds are fixed to the shaft )

D, D N D, xD
N, =N, x—Lx— L U 3
2 1 D, D, Pulley ratio N, D,xD,
Source: JICA Study Team
34 Vv
A,B,C 3 A
A B
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4.6

230V 600 V

Source: JICA Study Team

600 V 230V

v (L)

35
Sep-up Transformer

Vi \olt

Vs Volt

A V= (V1-Vo)IV1x 2= 15%

P W

cosp =0.6

L m
ACSR a m’
ACR C=ar=295x10° Q mm’/m

L=18x10*aV,®/P  a=557PL/V,°
3 L=62x10%aV,®/P  a=161PL/V/’

Source: JICA Study Team
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15 ACSR

400V

Village  |Generator Transmission distance at transmission voltage 400V m, () shows at 230 V
size output Size of ACSR wire (mm")
households| kW 16 25 35 50 70 90 100
400 60 50 120 170 240 340 430 480
(25) (40) (55) (80) (110) (140) (160)
530 55 28 130 180 260 370 470 520
(28) (43) (60) (85) (120) (150) (170)
600 45 100 160 220 320 450 570 640
(33) (53) (74) (105) (150) (190) (210)
250 40 115 180 250 360 500 540 720
(38) (60) (83) (120) (167) (214) (240)
200 30 150 240 330 480 670 860 950
(50) (80) (110) (160) (220) (285) (320)
150 25 180 290 400 570 800 1,030 1,150
(60) (95) (130) (190) (270) (340) (380)
100 20 230 360 500 720 1,000 1,290 1,440
(75) (120) (170) (240) (330) (430) (480)
50 10 460 720 1,000 1,440 2,010 2,580 2,870
(150) (240) (330) (480) (670) (860) (950)
20 4 1,150 1,800 2,500 3,600 5,000 6,460 7,180
(380) (600) (830) (1200) (1700) (2100) (2400)
Source: JICA Study Team
16 ACSR 600V
Village  |Generator Transmission distance at transmission voltage 600V m, () shows at 230 V
size output Size of ACSR wire (mmz)
households kW 16 25 35 50 70 90 100
400 60 170 270 380 540 750 970 1,000
(25) (40) (55) (80) (110) (140) (160)
530 55 190 290 410 590 820 1,060 1,180
(28) (43) (60) (85) (120) (150) (170)
600 45 230 360 500 720 1,000 1,290 1,430
(33) (53) (74) (105) (150) (190) (210)
250 40 260 400 570 900 1,130 1,450 1,600
(38) (60) (83) (120) (167) (214) (240)
200 30 340 540 750 1,070 1,500 1,940 2,150
(50) (80) (110) (160) (220) (285) (320)
150 25 410 650 900 1,290 1,800 2,300 2,580
(60) (95) (130) (190) (270) (340) (380)
100 20 500 800 1,130 1,610 2,260 2,900 3,200
(75) (120) (170) (240) (330) (430) (480)
50 10 1,000 1,620 2,260 3,230 4,500 5,800 6,460
(150) (240) (330) (480) (670) (860) (950)
20 4 2,600 4,000 5,650 8,070 11,300 14,500 16,150
(380) (600) (830) (1200) (1700) (2100) (2400)
Source: JICA Study Team
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17 ACSR

600V

Village  |Generator Transmission distance at transmission voltage 600V m, () shows at 230 V
size output Size of ACSR wire (mm")
households| kW 16 25 35 50 70 90 100
400 60 600 900 1,300 1,900 2,600 3,350 3,700
(88) (130) (190) (280) (380) (490) (540)
530 55 650 1,000 1,400 2,000 2,800 3,650 4,050
(95) (150) (200) (300) (410) (540) (600)
600 45 80 1,250 1,700 2,500 3,500 4,450 5,000
(120) (180) (250) (370) (510) (650) (730)
250 40 900 1,400 2,000 2,800 3,900 5,000 5,600
(130) (200) (300) (410) (570) (730) (820)
200 30 1,200 1,800 2,600 3,700 5,200 6,700 7,450
(180) (280) (380) (540) (760) (980) (1100)
150 25 1,400 2,200 3,100 4,500 6,250 8,050 8,900
(200) (320) (460) (660) (920) (1200) (1300)
100 20 1,800 2,800 3,900 5,600 7,800 10,000 11,200
(260) (410) (570) (820) (1150) (1470) (1650)
Source: JICA Study Team
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Pictures of Erecting Transmission and Distribution Lines

Source: RDHG
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2) 600/230 V

U \Ys w Transmission 3 /230 V
E, line side 3 600/230 V
V, V3

E,=v3a’ -3a+1xE
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a = 2:11= 2
E2:\/3><2><2—3><2+1><E1
=J7E, = 2.64E,
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0

 \

e 4%
%

o E: Generator side
u \% W

Source: JICA Study Team
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Source: JICA Study Team
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